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(57) ABSTRACT

A generator includes: an upper housing and a lower housing;
awater inlet and a water outlet provided in the upper housing;
animpeller rotatably fixed inside the upper housing; a magnet
provided in the lower housing, connected to a rotating shaft of
the impeller, and rotated integrally with the impeller; and a
bobbin positioned outside the magnet. A bearing through
which the rotating shaft passes and a communication hole
connecting a space for housing the impeller to a space for
housing the magnet are disposed in an intermediate surface
between the space for housing the impeller and the space for
housing the magnet.
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1
GENERATOR AND BIDET COMPRISING THE
SAME

TECHNICAL FIELD

The present invention relates to a generator, and more
particularly, to a small generator which generates power by
rotating an impeller by using water pressure, has a low loss
with regard to an eddy current loss, and is easily manufac-
tured, and a bidet comprising the same.

BACKGROUND ART

Conventionally, a self-power generating type bidet has
been known, which generates power by using water intro-
duced into a ceramic tank and supplies the generated power as
a power to be used for the bidet.

However, the generator of the bidet is installed in a flow
path of water introduced to the ceramic tank, and the power
generated by the generator is used for the bidet. Therefore, the
quantity of generated may be insufficient.

The generator used in the bidet is operated by the pressure
of water supplied to a pipe of a toilet. FIG. 1 shows the
construction of the generator using water pressure.

Referring to FIG. 1, the generator 10 includes a housing 11,
an impeller 20, a shaft 30, a seal unit 17, a magnet (rotor) 40,
and a bobbin (stator) 51. The housing 11 includes a water inlet
12 and a water outlet 13. The impeller 20 is rotatably fixed
inside the housing 11. The shaft 30 is connected to the impel-
ler 20. The seal unit 17 is closely attached to the shaft 30 to
seal the shaft 30 such that water inside the housing 11 does not
flow into the magnet 40. The magnet 40 is rotated integrally
with the impeller 20 through the shaft 30. The bobbin 51 is
disposed to surround the magnet 40.

In such a generator 10, the impeller 20 is rotated by the
pressure of water introduced from a water supply source 15
through the water inlet 12. As the impeller 20 is rotated, the
magnet 40 is rotated integrally with the impeller 20 to gener-
ate a current in the coil bobbin 51 serving as the stator.

Atthis time, the seal unit 17 of the generator 10 prevents the
water rotating the impeller 20 from flowing into the magnet
40. However, the friction between the rotating shaft 30 and the
seal unit 17 may interfere with the rotation of the shaft.
Therefore, power generation efficiency may be decreased.

In order to solve such a problem, a generator has been
developed (refer to FIG. 2). Although the magnet 40 comes in
contact with water, it does not have an effect upon power
generation. Therefore, the seal unit 17, positioned at the por-
tion through which the shaft 30 passes in the housing 11, is
removed from the generator, and a housing 16 for preventing
water from flowing into the bobbin 51 is formed in the gen-
erator. However, when the housing 11 is constructed in such
a manner, the housing is positioned between the magnet 40
and the bobbin 51, and internal pressure (water pressure) is
applied to the housing. When the thickness of the housing is
increased to endure the internal pressure of the housing, the
distance between the bobbin 51 and the magnet 40 is
increased. Then, the power generation efficiency may
decrease. Therefore, the magnet 40 may be disposed in a
housing formed of a metal. In this case, stability against
internal pressure may be secured, and the distance between
the bobbin 51 and the magnet 40 may be reduced.

As described above, when the housing is formed of a metal,
stability against internal pressure may be secured owing to the
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small thickness thereof. However, the power generation effi-
ciency may decrease due to an eddy current loss caused by the
metal.

DISCLOSURE OF INVENTION
Technical Problem

An object of the present invention is to provide a generator
which secures stability against internal pressure and of which
the power generation efficiency is not reduced by an eddy
current loss.

Another object of the present invention is to provide a
generator which is used in a bidet and generates a large
amount of power.

Solution to Problem

According to an aspect of the present invention, there is
provided a generator. The generator includes: an upper hous-
ing and a lower housing; a water inlet and a water outlet
provided in the upper housing; an impeller rotatably fixed
inside the upper housing; a magnet provided in the lower
housing, connected to a rotating shaft of the impeller, and
rotated integrally with the impeller; and a bobbin positioned
outside the magnet. The generator includes further a through-
hole through which the rotating shaft passes is formed in the
upper housing to have a larger diameter than the rotating
shaft, and the bobbin is formed integrally in the lower housing
by injection molding

The generator may includes a bearing which is disposed at
the through-hole and one or more communication holes
which connect a space for housing the impeller to a space for
housing the magnet and which are disposed in an intermedi-
ate surface between the space for housing the impeller and the
space for housing the magnet.

The communication holes may have a diameter of 1-1.5
mm.

A bottom portion of the lower housing formed integrally
with the bobbin may have a larger thickness than a portion
between the bobbin and the magnet in the lower housing.

The portion between the bobbin and the magnet in the
lower housing formed integrally with the bobbin may be
formed to have a thickness 0of 0.5-1 mm. The bottom portion
of the lower housing formed integrally with the bobbin may
be formed to have a thickness of 2 mm or more.

The water outlet may be divided into two or more parts
such that water passing through the generator is supplied
through the divided water outlets.

According to another aspect of the present invention, there
is provided a bidet including a bidet body. The bidet body
includes: a generator; an injection nozzle connected to a water
outlet of the generator, receiving water from the water outlet
of the generator, and injecting the received water; a charge
unit storing power from the generator; and a control unit
receiving power from the charge unit and controlling the
injection nozzle. The generator includes: an upper housing
and a lower housing; a water inlet and the water outlet pro-
vided in the upper housing; an impeller rotatably fixed in the
upper housing; a magnet provided in the lower housing, con-
nected to a rotating shaft of the impeller, and rotated inte-
grally with the impeller; and a bobbin positioned outside the
magnet, and the generator includes further a through-hole
through which the rotating shaft passes is formed in the upper
housing to have a larger diameter than the rotating shaft, and
the bobbin is formed integrally in the lower housing by injec-
tion molding.
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The generator may includes a bearing which is disposed at
the through-hole and one or more communication holes
which connect a space for housing the impeller to a space for
housing the magnet and which are disposed in an intermedi-
ate surface between the space for housing the impeller and the
space for housing the magnet.

The injection nozzle may include a bidet nozzle and a
cleaning nozzle, the bidet body may further include a flow
path switching device provided between the generator and the
bidet and cleaning nozzles and switching paths of the bidet
and cleaning nozzles, and the control unit may control the
flow path switching device with the injection nozzle.

The water inlet may be connected to a pipe of a toilet, and
the water outlet may be divided into a first water outlet for
supplying water to a ceramic tank and a second water outlet
for supplying water to the injection nozzle.

The first water outlet connected to the ceramic tank may
have a larger inner diameter than the second water outlet
connected to the injection nozzle. The ratio of the inner diam-
eter of the first water outlet connected to the ceramic tank and
the inner diameter of the second water outlet connected to the
injection nozzle may be 1:1.2-5.

Advantageous Effects of Invention

According to the embodiments of the present invention, it
is possible to provide a generator which exhibits excellent
power generation efficiency and has stability against internal
pressure.

Furthermore, it is possible to provide a bidet in which
power generation efficiency is improved and in which the
amount of water used therein is increased to improve the
quantity of power generated.

BRIEF DESCRIPTION OF DRAWINGS

The above and other aspects, features and other advantages
of'the present invention will be more clearly understood from
the following detailed description taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a diagram illustrating a conventional generator
using water pressure;

FIG. 2 is a diagram illustrating another conventional gen-
erator constructed by improving the generator of FIG. 1;

FIG. 3 is a perspective view of a generator according to a
first embodiment of the present invention;

FIG. 4 is a cross-sectional view of the generator according
to the first embodiment of the present invention;

FIG. 5 is a cross-sectional view of a generator according to
a second embodiment of the present invention; and

FIG. 6 is a schematic view of a bidet in which the generator
according to the embodiments of the present invention is
used.

BEST MODE FOR CARRYING OUT THE
INVENTION

Exemplary embodiments of the present invention will now
be described in detail with reference to the accompanying
drawings. The invention may, however, be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the invention
to those skilled in the art. Like reference numerals in the
drawings denote like elements, and thus their description will
be omitted.
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In the exemplary embodiments of the present invention, it
will be described that water is introduced into a generator.
Without being limited thereto, however, any fluids (liquids or
gases) may be applied to the generator according to the
embodiments of the present invention.

FIG. 3 isa perspective view of a generator 100 according to
a first embodiment of the present invention. The generator
100 includes a lid 110, an upper housing 111, and a lower
housing 150 which are coupled through screws. The upper
housing 111 includes a water inlet 112 and a water outlet 113.

The water outlet 113 of the upper housing 111 is divided
into a first water outlet 114 and a second water outlet 115. A
certain amount of water passing through the generator 100
flows into a ceramic tank through the first water outlet 114,
and the remainder of the water flows into a bidet body through
the second water outlet 115. The first and second water outlets
will be described below with reference to FIG. 5.

FIG. 4 is a cross-sectional view of the generator 100 of
FIG. 3.

As described above, the lid 110 and the upper housing 111
are coupled to each other through screws. Between the lid 110
and the upper housing 111, a seal 118 is positioned to prevent
water from flowing into a gap between the lid 110 and the
upper housing 111. The upper housing 111 includes the water
inlet 112 and the water outlet 113 (refer to FIG. 3) and has a
through-hole 117 through which a rotating shaft 130 having
an impeller 120 mounted thereon passes.

Inside the upper housing 111, the impeller 120 is posi-
tioned. The impeller 120 may be rotated by receiving water
pressure from the water inlet 112. The water introduced from
the water inlet 112 rotates the impeller 120 and then flows into
the water outlet 113.

In the upper housing 111, the through-hole 117 through
which the rotating shaft 130 passes is formed to have a larger
diameter than the rotating shaft 130. Since the diameter of the
through hole 117 is larger than that of the rotating shaft 130,
the through-hole 117 does not have an effect upon the rotation
of the rotating shaft 130. Furthermore, since the diameter of
the through-hole 117 is larger than that of the rotating shaft
130, water may flow from a space 121 where the impeller 120
is positioned into a space 141 of the lower housing 150 where
a magnet 140 is positioned, through the gap between the
through-hole 117 and the rotating shaft 117.

The impeller 120 is coupled to the rotating shaft 130 such
that the impeller 120 and the rotating shaft 130 may be inte-
grally rotated. In this embodiment of the present invention,
the impeller 120 and the rotating shaft 130 are coupled to each
other in a key manner. However, as long as the impeller 120
and the rotating shaft 130 are integrally rotated, they may be
coupled in another manner.

Under the upper housing 111, the lower housing 150 is
positioned. As illustrated in FIG. 3, the upper and lower
housings 111 and 150 are coupled through screws. Between
the upper and lower housings 111 and 150, the seal 118 is
positioned to prevent water from flowing into the gap between
the upper and lower housings 111 and 150.

The magnet 140 connected to the rotating shaft 130 is
positioned in the space 141 of the lower housing 150. As
described above, the space 141 communicates with the spaces
118 of the upper housing 111. When water is introduced into
the generator 100, the space 141 is filled with the water.
Therefore, internal pressure caused by the introduced water is
also applied to the space 141 of the lower housing 150.

The magnet 140 is coupled to the rotating shaft 130 such
that they may be rotated integrally. Therefore, as the impeller
120 is rotated, the impeller 120 and the magnet 140 are rotated



US 9,353,724 B2

5

together. Furthermore, the magnet 140 is coupled to the rotat-
ing shaft 130 at a position corresponding to a bobbin 151
inside the lower housing 150.

Inside the lower housing 150, the bobbin 151 having a coil
wound therearound and a printed circuit board (PCB) 152
connected to the bobbin 151 are positioned. In this embodi-
ment of the present invention, the bobbin 151 and the PCB
152 are formed in the lower housing 150 by insert injection
molding.

Since the lower housing 150 is insert-injection-molded, a
portion 154 between the bobbin 151 and the magnet 140 in the
lower housing 150 may be formed to a small thickness. There-
fore, it is possible to prevent a loss caused by an eddy current
loss, different from a housing formed of a metal.

When the thickness t1 of the portion 154 between the
bobbin 151 and the magnet 140 in the housing 150 exceeds 1
t (1 mm), the power generation efficiency may decrease.
Furthermore, the thickness t1 of the portion 154 needs to be
set to at least 0.5 t, in order to endure the internal pressure.

In this embodiment of the present invention, a lower por-
tion 155 of the lower housing 150 corresponding to the bot-
tom surface of the generator 100 is formed to have a larger
thickness than that of the portion 154 between the bobbin 151
and the magnet 140. When the thickness t2 of the lower
portion 155 of the lower housing 150 is equal to or more than
2 t, strength reinforcement against the internal pressure may
be achieved.

FIG. 5 is a cross-sectional view of a generator 200 accord-
ing to a second embodiment of the present invention.

Referring to FIG. 5, the generator 200 according to the
second embodiment of the present invention has the same
structure as that of the generator according to the first embodi-
ment of the present invention, except for the communication
relation between an upper housing 211 and a lower housing
250. In the second embodiment of the present invention, a lid
210 and the upper housing 211 are coupled with a seal 218
interposed therebetween, the upper housing 211 including a
water inlet 212 and a water outlet (not illustrated) has a
through-hole 217 through which a rotating shaft 230 having
animpeller 220 mounted thereon passes, and the impeller 220
and the rotating shaft 230 are coupled to each other such that
they may be rotated integrally.

Inside the housing 211, the impeller 220 is positioned. The
impeller 220 may be rotated by receiving water pressure from
the water inlet 212. The water introduced from the water inlet
212 rotates the impeller 220 and then flows into the water
outlet.

The through-hole 217 of the upper housing 211 has a
bearing 260 disposed therein, through which the rotating
shaft 230 passes. Therefore, the bearing 260 may remove
concern about a power generation loss caused by friction
which may occur between the rotating shaft 230 and the
through-hole 217.

Meanwhile, since a gap exists between the bearing 260 and
the rotating shaft 230, water may be introduced into a space
241 of the lower housing 250 where the magnet 240 is posi-
tioned from a space 221 where the impeller 220 is positioned.
However, since the gap between the bearing 260 and the
rotating shaft 230 is small, the amount of water introduced
through the gap is limited. Therefore, when the generator 200
is initially driven, the impeller 220 may be inclined to an
intermediate surface 216 of the upper housing 211 by a pres-
sure difference between the space 221 of the upper housing
211 and the space 241 of the lower housing 211. In this case,
friction occurs between the lower surface of the impeller 220
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and the intermediate surface 216 of the upper housing 211.
The friction may disturb the impeller 200 which is rotated by
the water pressure.

In order to avoid such a problem at an early stage of the
power generation, two communication holes 270 are dis-
posed in the intermediate surface 216 of the upper housing
211, with the through-hole 217 positioned at the center
thereof. FIG. 5 illustrates the structure.

Through the communication holes 270, water may com-
municate between the space 221 ofthe upper housing 211 and
the space 241 of the lower housing 250, which makes it
possible to prevent defects caused by the inclination of the
impeller 220 at the early stage of the power generation.

When a plurality of communication holes 270 are formed,
the pressure differential, during at the early stage, may be
effectively removed. More desirably, two communication
holes may be disposed symmetrically with each other. When
the number of communication holes increases, an excessive
flow rate loss and an increase of flow rate to the inside may
occur. In this case, flow path resistance increases and serves
as a load.

The communication hole 270 may be formed to have a
diameter of about 1-1.5 mm. When the diameter of the com-
munication hole 270 is less than 1 mm, it is difficult for water
to communicate through the communication hole 270. When
the diameter of the communication hole 270 is more than 1.5
mm, the flow rate to the space 241 of the lower housing 250
may increase. In this case, flow path resistance increases and
serves as a load.

In the second embodiment of the present invention, the
lower housing 250 is positioned under the upper housing 211,
with the seal 218 interposed therebetween. The magnet 240
connected to the rotating shaft 230 is positioned in the space
241 of the lower housing 250.

The magnet 240 is coupled to the rotating shaft 230 such
that they may be rotated integrally. As the impeller 220 is
rotated, the impeller 220 and the magnet 240 are rotated
together. Furthermore, the magnet 240 is coupled to the rotat-
ing shaft 230 at a position corresponding to the bobbin 251
inside the lower housing 250.

Now, a self-power generating type bidet in which the gen-
erator 100 according to the first embodiment of the present
invention is mounted will be described.

Referring to FIG. 6, the generator 100 according to the
embodiment of the present invention is positioned inside a
bidet body 500, and the water inlet 112 of the generator 100
communicates with a pipe 300 inside the wall of a toilet. As
illustrated in FIG. 3, the water outlet 113 of the generator 100
is divided into the first and second water outlets 114 and 115.

The first water outlet 114 communicates with a ceramic
tank 310. When a user flushes the toilet after a bowel move-
ment, water from the pipe 300 passes through the generator
100, and then flows into the ceramic tank 310.

Meanwhile, the second water outlet 115 communicates
with a flow path switching device 320 which selectively com-
municates with a cleaning nozzle 330 or a bidet nozzle 340
inside the bidet body 500. The flow path switching device 320
may be constructed in various manners, and various types of
flow path switching devices have already been disclosed.
Therefore, detailed descriptions thereof will be omitted.

In the generator 100 according to the embodiment of the
present invention, the second water outlet 115 communicates
with the flow path switching device 320 which selectively
communicates with the cleaning nozzle 330 or the bidet
nozzle 340. Therefore, when cleaning is performed or the
bidet is used, water injected to the nozzle is supplied through
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the generator 100. Therefore, power generation may be per-
formed when the user flushes the toilet as well as when the
water is used for cleaning.

Furthermore, the bidet body 500 includes a charge unit 410
and a control unit 400. The charge unit 410 serves to store the
power generated by the generator 100. The control unit 400
receives power from the charge unit 410 and controls the flow
path switching device 320 and the cleaning and bidet nozzles
330 and 340 which are injection nozzles. The control unit 400
controls the flow path switching device 320, the cleaning
nozzle 330, and the bidet nozzle 340 by using the power
charged from the generator 100.

FIG. 6 shows an example in which the control unit 400 and
the charge unit 410 are separately provided. However, the
control unit 400 and the charge unit 410 may be integrated on
a single board.

In the embodiment of the present invention, the first water
outlet 114 communicating with the ceramic tank 310 is
formed to have a larger internal diameter than the second
water outlet 115 communicating with the flow path switching
device 320 of the bidet body 500. A larger amount of water
needs to be supplied to the ceramic tank 310 than the flow path
switching device 320 of the bidet body 500, and parts inside
the bidet body 500 have less resistance to high water pressure
than the ceramic tank 310. Therefore, when the diameter of
the first water outlet 114 communicating with the ceramic
tank 310 is set to be larger than that of the second water outlet
115 communicating with the flow path switching device 320
of the bidet body 500, it is possible to reduce the pressure of
water supplied to the second water outlet.

The ratio of the inner diameter of the second water outlet
115 and the inner diameter of the first water outlet 114 may be
set to 1:1.2-5. When the internal diameter of the first water
outlet 114 is 1.2 times smaller than that of the second water
outlet 115, original water pressure supplied to the second
water outlet 115 becomes high. In this case, parts installed in
the nozzle flow path may be damaged, or the lifespan thereof
may be reduced. On the other hand, when the inner diameter
of'the first water outlet 114 is five times larger than that of the
second water outlet 115, the internal diameter of the first
water outlet 114 is excessively reduced in comparison with
the internal diameter of the second water outlet 115. In this
case, injection may not be performed normally in the cleaning
nozzle 330 or the bidet nozzle 340, while the bidet is used.
Furthermore, since the flow rate of original water discharged
in the power generation process using the cleaning nozzle 330
or the bidet nozzle 340 is too small, the power generation may
not be performed sufficiently.

FIG. 6 shows an example in which the generator 100
according to the first embodiment of the present invention is
applied to the bidet body 500. However, the generator 100
according to the second embodiment of the present invention
may be applied to the bidet body 500.

While the present invention has been shown and described
in connection with the exemplary embodiments, it will be
apparent to those skilled in the art that modifications and
variations can be made without departing from the spirit and
scope of the invention as defined by the appended claims.

The invention claimed is:

1. A generator comprising:

an upper housing and a lower housing;

a water inlet and a water outlet provided in the upper

housing;

an impeller rotatably fixed inside the upper housing;

a magnet provided in the lower housing, connected to a

rotating shaft of the impeller, and rotated integrally with
the impeller; and
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a bobbin positioned outside the magnet,

wherein a through-hole through which the rotating shaft

passes is formed in the upper housing to have a larger

diameter than the rotating shaft,

wherein water flows from a space for housing the impeller

into a space of a lower housing for housing the magnet,

through a gap between the through-hole and the rotating
shaft, and

wherein the bobbin is formed integrally in the lower hous-

ing by injection molding.

2. The generator of claim 1, wherein a bearing is disposed
at the through-hole and one or more communication holes
connecting the space for housing the impeller to the space for
housing the magnet are disposed in an intermediate surface
between the space for housing the impeller and the space for
housing the magnet.

3. The generator of claim 2, wherein the communication
holes have a diameter of 1-1.5 mm.

4. The generator of claim 1, wherein a bottom portion of the
lower housing formed integrally with the bobbin has a larger
thickness than a distance between the bobbin and the magnet
in the lower housing.

5. The generator of claim 4, wherein the distance between
the bobbin and the magnet in the lower housing formed inte-
grally with the bobbin is between 0.5-1 mm.

6. The generator of claim 4, wherein the bottom portion of
the lower housing formed integrally with the bobbin is
formed to a thickness of 2 mm or more.

7. The generator of claim 1, wherein the water outlet is
divided into two or more parts such that water passing
through the generator is supplied through the divided water
outlets.

8. A bidet comprising a bidet body, wherein the bidet body
comprises:

a generator,

an injection nozzle connected to a water outlet of the gen-

erator, receiving water from the water outlet of the gen-

erator, and injecting the received water;

a charge unit storing power from the generator; and

a control unit receiving power from the charge unit and

controlling the injection nozzle,

wherein the generator comprises:

an upper housing and a lower housing;

a water inlet and the water outlet provided in the upper
housing;

an impeller rotatably fixed in the upper housing;

a magnet provided in the lower housing, connected to a
rotating shaft of the impeller, and rotated integrally
with the impeller; and

a bobbin positioned outside the magnet, and

wherein a through-hole through which the rotating shaft

passes is formed in the upper housing having a larger

diameter than the rotating shaft,

wherein water flows from a space for housing the impeller

into a space of a lower housing for housing the magnet,

through a gap between the through-hole and the rotating
shaft, and

wherein the bobbin is formed integrally in the lower hous-

ing by injection molding.

9. The bidet of claim 8, wherein a bearing is disposed at the
through-hole and one or more communication holes connect-
ing the space for housing the impeller to the space for housing
the magnet are disposed in an intermediate surface between
the space for housing the impeller and the space for housing
the magnet.

10. The bidet of claim 9, wherein the injection nozzle
comprises a bidet nozzle and a cleaning nozzle, the bidet body



US 9,353,724 B2

9

further comprises a flow path switching device provided
between the generator and the bidet and cleaning nozzles and
switching paths of the bidet and cleaning nozzles, and the
control unit controls the flow path switching device with the
injection nozzle.

11. The bidet of claim 9, wherein the water inlet is con-
nected to a pipe of a toilet, and the water outlet is divided into
a first water outlet for supplying water to a toilet tank and a
second water outlet for supplying water to the injection
nozzle.

12. The bidet of claim 11, wherein the first water outlet
connected to the toilet tank has a larger inner diameter than
the second water outlet connected to the injection nozzle.

13. The bidet of claim 11, wherein the ratio of the inner
diameter of the first water outlet connected to the toilet tank
and the inner diameter of the second water outlet connected to
the injection nozzle is 1:1.2-5.
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